INTRODUCTION {#sec1-1}
============

Targeted intervention programs to prevent the spread of sexually transmitted infections (STIs) including human immunodeficiency virus (HIV) among high-risk groups like female sex workers have been scaled up considerably over the past few years in India. Although commercial sex workers and health care workers are considered to be at higher risk of acquisition of HIV, the risks for other occupational groups remain understudied. As job related aspects affecting the risk of HIV and other STIs may well vary across different occupations, workers in different jobs may well get affected by HIV and other STIs heterogeneously and the estimation of the risk of these infections among these groups requires detailed study of their sexual exposure, activity and behavioral patterns.

According to the "contact hypothesis" the social-sexual behavior of the workers at the worksite depends a lot on their scopes of contact and intermixing with the other gender at the workspace,\[[@ref1]\] which can definitely vary across different occupation thus the sexual behavior of the workers are also pretty likely to vary across occupations and each occupation may have a pattern of the sexual behavior of its own. Different socio-economic and educational factors associated with different jobs may also modify these patterns.\[[@ref2]\] Jobs with different income structure, autonomy, mobility may also influence the sexual behavioral patterns of the workers.\[[@ref2]\] In India, evidence suggests that jobs with high mobility are likely to be associated with high risk sexual behavior. Long distance truck drivers and their assistants, apart from being at higher risk, are also found to have important roles in the transmission of STIs.\[[@ref3]\] Results of a study involving workers of various private sectors in Karnataka did show that workers engaged in mining, garment/textile, sugar, construction/infrastructure and fishing industries had a higher risk of acquisition of HIV and other STIs.\[[@ref4]\] A study on the sexual behavior of garment/textile workers in the southern Indian state of Tamil Nadu had documented an occupational pattern in their risky sexual behavior\[[@ref4]\] In a study conducted among 995 men workers, aged 15-24 years from a knit city in south India, the results indicated that higher income and having more girl friends were associated with a greater likelihood for engaging in risky sexual behaviors.\[[@ref5]\] In a study involving 3008 men recruited from 11 cities across Indonesia in 2009, the potential for HIV/acquired immunodeficiency syndrome transmission was found to vary across occupational groups.\[[@ref6]\] Type of work, workplace environment and experiences were also found to have implications in the sexual behaviors of the employees.\[[@ref4][@ref5]\] Information technology (IT) sector like many other job sectors in India were also found to have a generally traditional and stereotypical gendered norms represented explicitly and implicitly, which may well entail typical patterns of sexual behaviours among the workers.\[[@ref7]\]

The current study was designed to study the occupational groups of workers in the IT and information technology enabled services (ITES) sectors in Bangalore, the capital city of Karnataka state of India. Our qualitative research described elsewhere\[[@ref8]\] indicated that the socio-demographic, economic and behavioral determinants of health in these workforces are somewhat different from other occupational groups. Keeping in mind the fact that the HIV and STI epidemic of India are now gradually affecting the general population groups more and more,\[[@ref9][@ref10]\] observations from our qualitative research called for an effort to understand the sexual exposure, activity and behavior of the workers in these two sectors. Proper understanding of these aspects thus can be considered as an initial step for designing future intervention efforts. In this context, the current study offers a model for understanding the distribution of the sexual exposure, activity and behavioral patterns among IT/ITES professionals of Bangalore. We also aim to assess the strength and direction of association (if any) between job related stress factors and high risk sexual behaviors in this population.

MATERIALS AND METHODS {#sec1-2}
=====================

We conducted a cross sectional study of IT/ITES professionals in Bangalore, the 27^th^ largest city in the world, 3^rd^ largest in India by population and the IT capital of India. In 2010, Bangalore had more than 1000 IT/ITES companies and more than 150,000 IT/ITES professionals.\[[@ref11][@ref12][@ref13]\]

Bangalore Metropolitan area was used as the study area which was divided into 17 geographical clusters based on clustering of IT/ITES companies.\[[@ref14][@ref15][@ref16]\] The list of IT/ITES worksites in the study area stratified by the geographical clusters were used as the sampling frame. The sampling was done such that at least one worksite representing every geographical area having IT/ITES companies in Bangalore gets selected.\[[@ref17]\] Thus from 17 selected geographic clusters, 21 worksites who agreed to participate were selected. In each site, after obtaining necessary administrative permissions, eligible willing employees were recruited after providing informed consent until the desired sample size was reached.

IT/ITES professionals aged 20-59 years working for at least 1 year in "technical functions" in the selected worksites (units) of the IT/ITES sector and who provided informed consent for participation were eligible for recruitment. "Technical functions" referred to all job categories involved in human-computer interface within these companies selected for the study as per the list approved by according to Revised Indian National Classification of Occupations 2004.\[[@ref18]\]

A qualitative study was conducted initially\[[@ref8]\] to explore the health related behaviors of the IT/ITES workers in Bangalore. Having multiple sexual partners, frequent intercourse with casual partners and having paid for sex during last 3 months were considered as indicators for sexual risk behaviors in this study. It was found that 12.31% of the participants reported at least one of them. Thus assuming the proportion of persons having risky sexual behavior (p) being 0.1231 with the desired precision (assumed on the basis of small expected baseline levels) of 0.02 (d) at a significance level of 0.05 (α) the required sample size was calculated to be 1037.\[[@ref19][@ref20]\] To compensate for an assumed 20% non-response rate, 1296 subjects were supposed to be invited. 1305 IT/ITES workers were invited by the respective human resource department of the selected worksites, among which 171 didn't return the questionnaire, 51 were found ineligible later as they were in the work for \<1 year and 12 persons returned blank forms. Thus, 1071 (77% of all invited) subjects were included in the study. Among them, 509 subjects were from the IT sector and 472 subjects from ITES sector.

Using the anonymous questionnaire, we collected information on gender, ever use of tobacco, regular physical exercise and habit of drinking alcohol. Marital status (married/single), age at sexual debut and whether married more than once or not were enquired to have an idea about the sexual exposure of the participants. Information on who usually initiated sex among the partners (participant/partner), quality of sexual life (as rated by the participant as poor/good/excellent), having sexual intercourse in last 1 month (yes/no) and its frequency with a regular partner (none/occasionally/sometimes/often) in last 1 month were collected to have an idea about the sexual activity of the participants. Sexual risk behaviors were assessed based on the dependent variables: Having multiple partners (determined by the response to the question: "Currently, do you have multiple partners for sex?", with the response being yes/no), paid for sex in last 3 months (determined by the response to the question: "In last 3 months, did you pay to have sexual intercourse with another person \[male of female\]?", with the response being yes/no) and frequency of vaginal intercourse with a casual partner (other than wife/husband/regular partner whom the participants didn't pay to have sex) in last 3 months (response being coded as: 0 = none, 1-6 = occasional, 7-21 = sometimes and \>21 = often) in last 3 months and condom use (determined by the response to the question: "Did you use a condom during your last vaginal intercourse with wife/partner/husband" and the response being coded as: yes/no).

Job stressors are defined as "working conditions that may lead to acute reactions, or strains in the worker."\[[@ref8]\] Overall occupational stress was measured using occupational stress index (OSI) Questionnaire (which is not copyright protected and flexible for modification) with permission from Belkic and Savic\[[@ref21]\] Belkic\[[@ref22][@ref23][@ref24]\] Information on job stressors, buffer factors, non-work activities and acute physiologic responses were collected as per the suggestion of the theoretical model described in the development of OSI.\[[@ref21][@ref22][@ref23][@ref24]\] Using the questionnaire, job stress levels (low/moderate/high) were also measured in individual contextual stress domains\[[@ref8]\] details of which are measured in [Table 1](#T1){ref-type="table"}.

###### 

Details of contextual stress domains and their components
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The study was reviewed and approved by the UCLA Institutional Review Board (IRB, \#G09-12-002-01, IRB\#10-001348) and the ethics committee of The Public Health Foundation of India (TRC-IEC 40/10).

Data analysis {#sec2-1}
-------------

The collected data were entered in MS excel and cleaned. The data from the cross sectional survey was analyzed using SAS 9.1.3 (SAS software, Version 9.3 of the SAS System for Windows. Copyright^©^ \[2012\] SAS Institute Inc. SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc., Cary, NC, USA.).\[[@ref25]\] Among 1071 eligible subjects, the percentage of completeness on sensitive questions varied. The completeness for some of the questions was good such as the questions related to marital status (99.8% answered it), paid for sex (90%), married more than once (85.7%), multiple sex partner (85.3%), frequency of intercourse in the last 3 months with a casual partner (82.5%) and frequency of intercourse in the last month (77.6%). At first we did a descriptive analysis to assess the patterns of the distributions of sexual exposure, activity and behaviors of the participants. Next, we conducted logistic regression analyses for estimating associations of each of the occupational stress factors with sexual risk behaviors, controlling for gender, marital status, ever use of tobacco, regular physical exercise and habit of drinking alcohol as from prior information based on literature review these factors had the potential to confound the association between job stress and sexual behaviors.\[[@ref3][@ref4][@ref5][@ref8][@ref26][@ref27][@ref28][@ref29][@ref30][@ref31][@ref32][@ref33][@ref34][@ref35][@ref36][@ref37][@ref38][@ref39][@ref40][@ref41][@ref42][@ref43]\] While performing regressions using models for frequency of vaginal intercourse with a casual partner in last 3 months, cumulative logistic regression was used for efficient analyses as this outcome variable had more than 2 categories.

RESULTS {#sec1-3}
=======

Information regarding 1071 voluntary participants was included in our analysis. The number of responses varied across interview questions and different questions were not applicable to different participants. Hence in both our descriptive and associational analyses numbers of included observations did vary for different variables of interest.

The average age of the participants was 28.5 years and it was almost same among males and females (28.6 and 28.3 years respectively). Mean age for sexual debut was 27 years (27.1 years among males and 26.7 years among females); mean age of marriage was 27.7 years (28 years among males and 26.9 years among females) and mean age at having first paid sex was 25.1 years and it was somewhat higher among females (24.9 years among males and 27.8 years among females) \[[Table 2](#T2){ref-type="table"}\].

###### 

Distribution of the socio-behavioural characteristics of participating IT/ITES professionals of Bangalore
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Majority of the participants (58.5%) had 2.1-7 years and very few had more than 12 years of work experience in IT/ITES sector. The picture was almost same in both genders. Higher proportion of participating workers (67%) hadn't ever used tobacco or drank alcohol although male workers smoked and drank more than females. Majority of the workers (62.6%) in both genders (61.7% male and 64.3% females) didn't exercise regularly \[[Table 2](#T2){ref-type="table"}\].

Among the responding participants, sexual acts were usually initiated by both male and female partners together as reported by both genders (73.7% males and 74.5% females reported so). Quality of sexual life was rated as good by the majority in both sexes (46.6% males and 59.1% females rated so) although proportion was higher among females. Larger proportion of the responders (62.5%) was not sexually active and the scenario was comparable across the gender strata \[[Table 2](#T2){ref-type="table"}\].

Among 914 subjects who answered the question, only 6.4% of males and 3.6% of females reported having multiple sexual partners. Among responders (884), 79.7% of males and 69.4% of females reported not having intercourse with casual partners in the last 3 months, whereas 6% of males and 13% females reported often having intercourse with casual partners in last 3 months. Among 964 responders, only 5% males and 2% females reported having paid for sex in the last 3 months \[[Table 2](#T2){ref-type="table"}\].

The adjusted estimates for association between job stress and sexual risk behaviors indicate that compared to those with low level of stress in respective contextual stress domains, participants with a moderate level of stress related to length of experience were 70% less likely and high level of shift related stress were 60% less likely to have a higher frequency of sexual intercourse with their casual partner in last 3 months. Subjects with a high level of shift work related stress, compared with their counterparts with low level of stress had 60% lower odds of using a condom during their last sexual act with a regular partner. Moderate level of income related stress compared to the corresponding low level was found to be associated with 2.4 times likelihood of using a condom during the last sexual intercourse with their wife/husband/regular partner. Workers who had a high level of physical stressors compared to those with lower levels had 6 times odds of having paid for sex in last 3 months \[[Table 3](#T3){ref-type="table"}\].

###### 

Adjusted estimates\*for the association between occupational stress factors and sexual behaviours among participating IT/ITES professionals of Bangalore
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DISCUSSION {#sec1-4}
==========

Evidence regarding sexual behavior studied across occupational groups and designing intervention programs based on the same is relatively scarce and is limited to only HIV prevention in a few geographical areas.\[[@ref44]\] It is reported that high-risk sexual behavior among males is an influential factor for the increased risk of HIV transmission in India.\[[@ref29]\] Furthermore, high risk sexual behaviors leading to increased risk of acquisition of STIs including HIV mainly affect sexually active young people.\[[@ref45]\] Most of the earlier studies done among IT/ITES professionals explored only physical health such as musculoskeletal symptoms, sleeping disorders, ear problems and digestive and eye diseases.\[[@ref42]\] To the best of our knowledge, this is the first study to examine stress and sexual behavior in IT and ITES professionals in India.

Higher proportion of the participants were married, had normal age of sexual debut, reported initiation of sex being a joint decision, having good sexual life, less sexually active. Distributions were similar for male and female participants. In our study population, we found that participants with a moderate level of stress related to length of experience and high level of shift related stress were less likely to have a higher frequency of sexual intercourse with their casual partner in last 3 months compared with those with low level of corresponding stressors. Workers who had a high level of physical stressors compared with their low-stressed counterparts, had a higher likelihood of having paid for sex in the recent past. With reference to lower stress, persons with a moderate level of income stress had a higher likelihood of using a condom during the last sexual intercourse with their wife/husband/regular partner. Our study also reported an inverse association between duration of experience stressors and shift work with sexual intercourse with their casual partner in the last 3 months. We also found that income stressors had higher and shift work had lower odds of using a condom during last sexual intercourse. There is scarce evidence available on stressors as determinants of sexual behavior, specifically under occupational settings.\[[@ref46]\]

Although it seemed from the adjusted point estimates that other occupational stressors were also associated with high risk sexual behaviors, the result from this study exploring these associations suffered from lack of power. The adjusted estimates for the association between high income related stress and having multiple partner and paid sex, high physical stress, having multiple partners, high work environment related stress and having frequent sex with casual partners all corroborated with positive associations compared to their lower stressed counterparts although results were imprecise. The likely reason is the lower number of responses. Although the information was largely complete (with completeness rate more than 80%), less number of participants acknowledged or proceeded with further questions exploring high-risk behavior. Hence, despite being assured of confidentiality and understanding the anonymous nature of the study, the participants might be reluctant to divulge any information which they may view as very sensitive and they aren't comfortable answering this.

Limitations {#sec2-2}
-----------

Our study had some limitations. There might be several reasons why the response rates for answering individual sensitive questions of the sexual behavior questionnaire were poor. The response rates for sexual behavior questionnaire varied across different questions, with few questions answered by all the participants while only few people answered some sensitive questions. In Karnataka state, Bradley *et al*. reported that young people rarely discuss about healthy sexuality and safe sex practices.\[[@ref47]\] One of the predominant reasons for this is stigma about discussing sex and sexuality issues among young people. Another possible reason may be the misconception that engaging in high-risk sexual activity is notional of masculinity amongst some subsets of youth. Our study did not have adequate power to detect and report some of the determinants contributing to high-risk behaviors. Furthermore, comprehensive stress assessment was beyond the scope of this study. As it is cross-sectional study, temporal ambiguity is another limitation. Regarding representativeness, although we are very confident about having somewhat good representativeness based on our sampling design, still we caution our readers that the results of the study should be extrapolated beyond the study sample carefully.

CONCLUSIONS AND FUTURE DIRECTIONS {#sec1-5}
=================================

Our study explored the distribution and determinants of sexual behavior in a highly economically productive occupational setting. Findings of our study can be useful toward designing larger studies that may help in the planning of intervention programs specifically focused in this workplace. The relation of stress and sexual behavior is not unexpected and this study provides two positive associations toward this. Physical environment stressors were associated with paid sex in the recent past. Income stress had higher likelihood of not using condom during the last sexual intercourse with their wife/husband/regular partner. We also found that workers with moderate stress regarding work experience and higher shift work related stress were less likely to have sexual risk behaviors. These findings calls in for closer examination of these factors in larger sample and further plan suitable interventions to address contextual stressors.

It seems necessary to design intervention programs targeting worksites to increase awareness regarding sexual risk behaviors among these workers. Such interventions would yield greater results if providing information and awareness targeted to single, divorced and widowed younger persons. It is important to concentrate on the subgroup with multiple partners, who might also share other risk behaviors who can be potential transmitters of STI's.

In conclusion, there is scope for improving awareness in promoting safe sex practices such as condom use and knowledge about alleviating high-risk behaviors in IT/ITES professionals and addressing occupational stress factors may be included in the scope of these programs.
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